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Binge drinking is a substantial and growing health problem. Community norms about drinking and drunkenness
may influence individual drinking problems. Using data from the New York Social Environment Study (n ¼ 4,000)
conducted in 2005, the authors examined the relation between aspects of the neighborhood drinking culture and
individual alcohol use. They applied methods to address social stratification and social selection, both of which are
challenges to interpreting neighborhood research. In adjusted models, permissive neighborhood drinking norms
were associated with moderate drinking (odds ratio (OR) ¼ 1.28, 95% confidence interval (CI): 1.05, 1.55) but
not binge drinking; however, social network and individual drinking norms accounted for this association. By
contrast, permissive neighborhood drunkenness norms were associated with more moderate drinking (OR ¼
1.20, 95% CI: 1.03, 1.39) and binge drinking (OR ¼ 1.92, 95% CI: 1.44, 2.56); the binge drinking association
remained after adjustment for social network and individual drunkenness norms (OR ¼ 1.58, 95% CI: 1.20, 2.08).
Drunkenness norms were more strongly associated with binge drinking for women than for men (pinteraction ¼
0.006). Propensity distributions and adjustment for drinking history suggested that social stratification and social
selection, respectively, were not plausible explanations for the observed results. Analyses that consider social
and structural factors that shape harmful drinking may inform efforts targeting the problematic aspects of alcohol
consumption.
alcohol drinking; alcoholic intoxication; culture; residence characteristics; sex
Abbreviations: CI, confidence interval; NIAAA, National Institute for Alcohol Abuse and Alcoholism; OR, odds ratio.
Excessive alcohol consumption is a substantial and grow-
ing health problem in the United States (1, 2). Alcohol use is
the third leading cause of mortality in the United States, and
over half of alcohol-related deaths are attributable to binge
drinking (1). Binge drinking is associated with many other
negative social and health consequences, such as violence,
child neglect, accidents, and reduced productivity (2). Al-
though it is more common among younger adults, binge
drinking has been rising across all age groups (2). There
have been recent calls for increased attention to this major
health problem (2–4).
A substantial body of research has identified risk factors
for binge drinking including young age, male gender, being
unmarried, lower education, lower income, and unemploy-
ment (5, 6). However, recently, interest has increased in
understanding the larger societal forces that shape individ-
ual behaviors such as binge drinking, since intervening on
these environmental characteristics may foster lasting and
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wide-reaching changes in behavior (7, 8). A small but grow-
ing body of research has examined aspects of the environ-
ment that may be associated with the risk of alcohol-related
problems. These include the availability of alcohol (9–14),
alcohol advertising (15, 16), policies related to alcohol
availability (14), and norms around drinking (17, 18).
Group norms may be particularly important in relation to
binge drinking, because theories suggest that there are
norms or aspects of the ‘‘culture of drinking’’ that separately
determine levels of any drinking, as distinct from levels of
binge (or other problem) drinking (19–22). Drinking norms
of a group are classified as either descriptive norms, defined
as the actual drinking behaviors of others within a group, or
injunctive norms, defined as the group approval or disap-
proval of drinking behaviors (18). Descriptive and injunc-
tive group norms provide each individual with information
on what behavior is acceptable or unacceptable in a partic-
ular social context (18). Group norms can be measured as
perceptions of group norms or objective group norms. There
is substantial research on perceived descriptive and injunc-
tive group norms in relation to binge drinking, conducted
mainly with young adults (18). In the college setting, the
individual perception that others in the peer network are
binge drinking and that they approve of binge drinking
has been associated with the same drinking behavior in in-
dividuals (18, 23, 24).
However, two important issues remain understudied to
date. First, we know little about the effects of group drinking
norms on people across different ages, because most extant
research has focused on the college setting; this is under-
standable given that the highest levels of binge drinking are
found in this population (2, 18). Yet, it is also important to
understand how group norms may affect the general popu-
lation, given a growing interest in intervening on drinking at
the community level (25) and a recent call by the National
Institute for Alcohol Abuse and Alcoholism (NIAAA) to
focus on alcohol use throughout the life span (26). Second,
we know far less about objective group drinking norms
and how they affect individual behavior than we do about
perceived group drinking norms. We are aware of only
one study that has examined objective group norms of
drinking in relation to drinking behavior (17). This work-
place-based analysis found that norms against drinking
were associated with lower levels of problematic drinking
behavior. However, this study did not adjust for each indi-
vidual’s norm and did not examine norms specific to heavy
drinking. We are not aware of any research that
has examined objective group norms of heavy drinking in
an adult population in association with individual drinking
behaviors.
In this analysis, we examine two distinct objective group
injunctive drinking norms, acceptability of drinking and ac-
ceptability of drunkenness (21, 22), in relation to drinking
patterns in urban neighborhoods. This research aims to con-
tribute to the literature by 1) providing a quantitative exam-
ination of aspects of the adult drinking culture in relation to
individual alcohol use patterns that is not available to date,
and 2) applying methods that address the problems of social
stratification and social selection that are challenges to in-
terpreting neighborhood research (27).
MATERIALS AND METHODS
The New York Social Environment Study is a multilevel
study designed to examine neighborhood-level exposures,
including economic, social, and structural characteristics of
communities, and substance use in New York City. This
study was conducted between June and December of
2005. We used random digit dialing methods to contact
and interview 4,000 New York City residents. One adult
aged 18 years or older was interviewed by telephone in each
household; the respondent was the person who either most
recently or would next celebrate his/her birthday (randomly
selected). Interviews were conducted in English or Spanish.
Respondents were offered $10 in compensation for their
participation. The study protocol was approved by the in-
stitutional review boards of the New York Academy of
Medicine, the University of Michigan, and the University
of California, Berkeley.
Measures
Respondents were interviewed with a structured question-
naire that included questions on demographic and socioeco-
nomic characteristics, including age, race and ethnicity,
gender, marital status, place of birth, education, income,
employment, years lived in the current neighborhood, and
interview language. Drinking behavior was assessed by use
of the World Mental Health Comprehensive International
Diagnostic Interview alcohol module (28, 29) and the
NIAAA-recommended questions on binge drinking (30).
The Comprehensive International Diagnostic Interview al-
cohol measures that were used in the present analysis in-
clude drinking in the past 12 months and a retrospectively
recalled history of alcohol use, including age when first had
an alcoholic drink and age when first drank monthly. The
NIAAA binge drinking questions assessed the number of
occasions in the past 12 months when four (for women) or
five (for men) or more drinks were consumed within a 2-hour
period. This is drinking behavior that will raise the blood
alcohol content beyond 0.08 percent in most people, which
is considered legally drunk (30). For the analysis, drinking
was coded into three categories including abstinent in the
past 12 months (abstinent), drinking but not binge drinking
in the past 12 months (moderate drinking), and binge drink-
ing in the past 12 months (binge drinking). This approach
allows us to conduct an analysis that distinguishes between
exposures associated with the decision to drink at all from
those associated with problem drinking.
History of drinking, in conjunction with number of years
lived in the current neighborhood, was used to assess drink-
ing prior to residence in the current neighborhood. Respond-
ents were classified as those who never had a drink, those
who tried drinking but did not drink regularly, and those
who drank at least monthly prior to residence in the current
neighborhood.
Respondents provided their residential address or nearest
cross-streets so that their locations could be geocoded and
linked to their neighborhoods of residence. Of the 4,000
respondents, 93.1 percent (n ¼ 3,725) were geocoded by
address (n ¼ 2,859) or cross-streets (n ¼ 866). For the
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remaining 275 respondents, we had insufficient address or
cross-street information or had only zip code information.
These participants were linked to the neighborhood that had
the largest percentage of overlap with their zip code (98.5
percent had more than 50 percent overlap between the zip
code and the neighborhood, and 68.7 percent had more than
75 percent overlap between the zip code and the neighbor-
hood). An indicator for linkage to the neighborhood by zip
code instead of by geocoding was considered in all analyses
as a potential confounder. The neighborhood units for this
analysis were the 59 community districts in New York City,
well-defined units, each headed by an administrative
community board, that as such have political and social
relevance for their residents. Community districts were ini-
tially defined by a resident consultative process organized
by the Office of City Planning to reflect residents’ own
descriptions of neighborhoods in the 1970s. Characteristics
of community districts have been shown to have a relation
with resident behavior and health (31–35).
Neighborhood drinking norms were measured by ques-
tions modified from the National Survey on Drug Use and
Health (36). Respondents were asked their opinion about
adults drinking alcoholic beverages and about adults getting
drunk at least once a week. For both questions, respondents
were given the options of ‘‘acceptable,’’ ‘‘unacceptable,’’
and ‘‘don’t care.’’ The neighborhood measures were the
proportions of residents who believed it was ‘‘unaccept-
able’’ for adults to drink alcoholic beverages and ‘‘unaccept-
able’’ for adults to get drunk at least once a week in each
neighborhood.
Analysis
All analyses were weighted by the ratio of the persons in
the household to phone lines in the household to account for
the probability of selection for interview. In addition, all
analyses were replicated with additional weighting to adjust
the respondents to the joint age, race/ethnicity, and gender
distribution within each neighborhood as determined
from the 2000 US Census data. This was done to assess
the potential impact of nonresponse of particular population
groups and to examine whether nonresponse was a plausible
explanation for the analysis findings. Because none of the
results changed appreciably after this additional weighting,
analyses with only the selection probability weights are pre-
sented here.
To assess the extent of social stratification, we examined
the probabilities or propensities for living in neighbor-
hoods with 1) high versus low drinking norms (median split)
and 2) high versus low drunkenness norms (median split),
modeled as a function of individual characteristics (37). In-
dividual characteristics in the propensity model included
history of drinking, individual drinking norm, age, race/
ethnicity, gender, marital status, place of birth, education,
income, employment, years lived in the neighborhood,
and survey language. Through this process, we were able
to examine whether there was overlap between the ‘‘types’’
of people, defined by covariate combinations, who lived in
permissive drinking norm neighborhoods and those who
lived in neighborhoods with strong norms against drinking.
If the people who actually lived in the two kinds of neigh-
borhoods had similar and predominantly overlapping distri-
butions of propensities, then we would know that there was
little social stratification in terms of the variables in the
propensity model. This would imply that people of all
‘‘types’’ lived in both permissive and strong norm neighbor-
hoods and that the analysis did not rely on extrapolation; for
example, if all White men aged 18–24 years lived in per-
missive drinking norm neighborhoods, extrapolation would
be required to assess the effect of strong norms against
drinking on this ‘‘type’’ of person.
To account for social selection, drinking prior to resi-
dence in the current neighborhood was controlled as a con-
founder in all analyses (38, 39); by controlling for history of
drinking, we ensured that the associations observed were not
due to the fact that drinkers were likely to move to certain
types of neighborhoods.
To model the three-category drinking outcome, two lo-
gistic regression models were used in each analysis, one
comparing moderate drinkers with abstainers and one com-
paring binge drinkers with abstainers. In a supplemental
analysis, we used logistic regression models to compare
binge drinkers with moderate drinkers and with all others
(abstainers and moderate drinkers), because abstainers alone
may not be the best comparison group for binge drinkers.
Generalized estimating equation logistic regression models
were used in all analyses to account for potential clustering
by neighborhood and to estimate population-averaged pa-
rameter estimates with robust standard errors (40–42).
Individual demographic and socioeconomic characteristics
that were conceptually considered confounders on the basis
of the literature were considered as confounders in the mul-
tivariable analysis. In addition, age, race/ethnicity, and gen-
der were considered potential effect modifiers on the basis of
previous findings (43); years lived in the neighborhood
and history of drinking were also considered, as they were
logical potential effect modifiers that had not been examined
in previous analyses. Missingness indicator variables were
included for all covariates where some respondents declined
to answer.
Each neighborhood exposure was examined separately
in association with current drinking categories, adjusted
for demographic and socioeconomic confounders, and fi-
nally adjusted for friend and family drinking norms, as
well as individual drinking norm. All odds ratios presented
are for a 2-standard deviation change in the neighborhood
exposure.
RESULTS
The survey respondents were demographically similar to
the overall population of New York City according to the
most recent census (table 1). Overall, 27.2 percent of re-
spondents were moderate drinkers, and 11.0 percent were
binge drinkers. The cooperation percentage was 54 percent,
representing the percentage of those contacted who agreed
to participate in the study ((completed þ screened out)/
(completed þ screened out þ refused)).
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A descriptive examination of neighborhood norms around
drinking and drunkenness suggested that there were no out-
lying neighborhoods. The mean percentage believing it was
unacceptable for an adult to drink was 32 percent (range:
3–60 percent), and the mean percentage believing it was
unacceptable to get drunk weekly was 78 percent (range:
53–89 percent). Neighborhood drinking norms and norms
around getting drunk were positively correlated (correla-
tion: 0.48; p ¼ 0.06), suggesting that they are related, as
would be expected, but are sufficiently distinct to be con-
sidered measuring different constructs.
Examining the propensities for living in neighborhoods
with permissive versus restrictive drinking and drunkenness
norms, we found that there was little suggestion of social
stratification. People of all ‘‘types,’’ based on individual
covariates, lived in neighborhoods with different values of
the neighborhood exposures. In both cases, fewer than 0.5
percent of respondents had propensity values that were more
extreme (higher or lower) than the propensity values among
respondents living in neighborhoods with a different expo-
sure (tables and plots of the propensity values are available
from the corresponding author).
To adjust for confounders and account for clustering, the
relations between neighborhood norms and drinking pat-
terns were examined in generalized estimating equation lo-
gistic regression models. Twenty-one respondents did not
provide data on current drinking and were thus excluded
from all models. In the first series of models, we examined
the relation between neighborhood norms about drinking
and the drinking categories. In the unadjusted models, those
living in neighborhoods with weaker norms against drinking
had greater odds of moderate drinking (odds ratio (OR) ¼
2.66, 95 percent confidence interval (CI): 2.18, 3.25)
and binge drinking (OR ¼ 2.42, 95 percent CI: 1.54, 3.80)
compared with abstaining (table 2). After adjustment for
individual confounders including demographic and socio-
economic characteristics, the relations between norms about
drinking and the drinking categories were dramatically re-
duced, with greater odds of moderate drinking remaining
significant (OR ¼ 1.28, 95 percent CI: 1.05, 1.55) but no
remaining increase in the odds of binge drinking (OR ¼
1.12, 95 percent CI: 0.69, 1.82). In the final analysis, we
considered whether these associations were robust to further
adjustment for the norms of the closer social network and of
the individuals themselves; after this additional adjustment,
there were no remaining associations between neighbor-
hood drinking norms and either type of drinking (moderate
drinking OR ¼ 1.03, 95 percent CI: 0.86, 1.25; binge drink-
ing OR ¼ 0.98, 95 percent CI: 0.62, 1.54). To assess the
sensitivity of the analysis of binge drinking to the choice of
comparison group, final models were run with moderate
drinking as the comparison (OR ¼ 1.16, 95 percent CI:
0.80, 1.66) and with all others (moderate drinking and ab-
staining) as the comparison (OR ¼ 1.05, 95 percent CI:
0.71, 1.56), and no substantial differences were found.
In the second series of models, we examined the relations
between neighborhood norms about getting drunk regularly
and drinking patterns (table 3). In bivariable generalized
estimating equation logistic regression models, more per-
missive neighborhood norms about getting drunk were









Total 4,000 100.00 100.00
Age (years)
18–24 350 11.78 13.23
25–34 685 18.05 22.54
35–44 815 19.50 20.82
45–54 808 21.42 16.68
55–64 612 14.85 11.26
65 690 14.39 15.46
Race/ethnicity
White 1,616 38.18 38.65
African American 1,055 27.03 22.97
Asian 164 5.08 10.08
Hispanic 958 27.19 24.71
Other 95 2.52 3.59
Gender
Male 1,880 48.89 46.20






Never married 1,270 31.73
Birthplace
New York, NY 1,810 44.65
Other US location 731 16.13
Different country 1,406 39.22
Education
Less than high school 508 13.89
High school/general
equivalency diploma 923 24.69
Some college 879 23.23
College graduate 883 21.63










Ever drank/tried drinking 706 17.39
Monthly drinker 1,948 45.84
Never drank 1,346 36.78
Current drinking
Abstinent 2,416 61.80
Moderate drinking 1,125 27.23
Binge drinking 438 10.97
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associated with greater odds of moderate drinking (OR ¼
1.66, 95 percent CI: 1.24, 2.22) and strongly associated with
greater odds of binge drinking (OR ¼ 2.74, 95 percent CI:
2.19, 3.42) compared with abstaining. After adjustment for
individual confounders, these associations were reduced but
remained significant; more permissive neighborhood norms
about getting drunk were associated with a greater odds of
moderate drinking (OR ¼ 1.20, 95 percent CI: 1.03, 1.39)
and binge drinking (OR ¼ 1.92, 95 percent CI: 1.44, 2.56)
compared with abstaining. After additional adjustment for
friend and family norms and for individual norms about
drunkenness, associations were further reduced but re-
mained significant in association with binge drinking (for
moderate drinking: OR ¼ 1.14, 95 percent CI: 0.99, 1.30;
for binge drinking: OR ¼ 1.58, 95 percent CI: 1.20, 2.08).
To assess the sensitivity of the analysis of binge drinking to
the choice of comparison group, final models were run with
moderate drinking as the comparison (OR ¼ 1.40, 95 per-
cent CI: 1.06, 1.85) and with all others (moderate drinking
and abstaining) as the comparison (OR ¼ 1.43, 95 percent
CI: 1.12, 1.84), and associations were somewhat weaker but
remained significant.
In the final model for binge drinking, we found an in-
teraction between gender and drunkenness norms in associ-
ation with binge drinking (p ¼ 0.006) such that norms
around drunkenness were more strongly associated with
binge drinking for women than for men. This interaction
is depicted in figure 1. None of the other hypothesized in-
teractions was found.
DISCUSSION
In a population-based multilevel study of urban resi-
dents, we found associations between neighborhood norms
about specific types of drinking and the corresponding
drinking behaviors. Neighborhoods with norms that were
permissive about drinking among adults had higher levels
of moderate drinking but no difference in levels of binge
drinking in adjusted models. This association was not ro-
bust to adjustment for the drinking norms of friends and
family and of each individual. In contrast, neighborhoods
with permissive norms about drunkenness had much higher
levels of binge drinking and somewhat higher levels of
moderate drinking. For binge drinking, this association
was robust to adjustment for friend and family norms
and for individual norms about the acceptability of getting
drunk. In the final model, neighborhood norms about
drunkenness were more strongly associated with binge
drinking for women than for men.
TABLE 2. Generalized estimating equation logistic regression models of neighborhood drinking norms and drinking pattern,
comparing moderate drinkers and binge drinkers with abstainers, New York Social Environment Study (n ¼ 3,979), 2005












































drinking norms§ 2.66 2.18, 3.25 2.42 1.54, 3.8 1.28 1.05, 1.55 1.12 0.69, 1.82 1.03 0.86, 1.25 0.98 0.62, 1.54
Drinking before moved
to neighborhood
Never drank 1.00 1.00 1.00 1.00
Ever drank/tried
drinking 0.81 0.57, 1.13 0.44 0.24, 0.81 0.71 0.5, 0.99 0.41 0.21, 0.81
Monthly drinker 5.50 4.32, 7.02 6.39 3.93, 10.39 4.56 3.46, 6 5.48 3.25, 9.26
Friends/family norms
about drinking
No opinion 1.00 1.00
Acceptable 1.30 1.01, 1.68 1.14 0.77, 1.68
Unacceptable 0.68 0.47, 1 0.75 0.45, 1.23
Missing 0.68 0.36, 1.29 0.23 0.07, 0.76
Individual norm
about drinking
No opinion 1.00 1.00
Acceptable 1.50 1.21, 1.86 1.47 1.06, 2.06
Unacceptable 0.34 0.25, 0.46 0.28 0.17, 0.45
Missing 0.98 0.47, 2.07 0.30 0.08, 1.09
*Models additionally adjusted for age, race/ethnicity, sex, marital status, place of birth, education, income, employment, years lived in the neighborhood,
and survey language.
yModerate drinking analysis: n ¼ 3,541.
zBinge drinking analysis: n ¼ 2,854.
§ Odds ratios for a 2-standard deviation increase in permissiveness of drinking norms.
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Our analysis suggests that neighborhood norms about
drinking and neighborhood norms about drunkenness are
distinct aspects of the social environment that are associated
with different types of drinking behaviors in the communi-
ties studied, consistent with previous theories (21, 22). In
fact, the most robust and strongest association was between
norms about drunkenness and binge drinking, an association
that was independent of friend, family, and individual
norms. Even when an individual believed that it was accept-
able to get drunk regularly, if there were stronger norms
against drunkenness in the neighborhood, that individual
was less likely to binge drink.
We found that neighborhood drunkenness norms were
more strongly associated with binge drinking among women
than among men. Although this issue has not been examined
in many studies, two analyses of college students found that
perceptions of drinking among other students were more
strongly associated with alcohol consumption for women
than for men (44, 45). Research on gender differences in
drinking suggests that overall drinking and heavy drinking
TABLE 3. Generalized estimating equation logistic regression models of neighborhood norms around drunkenness and drinking
pattern, comparing moderate drinkers and binge drinkers with abstainers, New York Social Environment Study (n ¼ 3,979), 2005

















































Never drank 1.00 1.00 1.00 1.00
Ever drank/tried
drinking 0.80 0.57, 1.12 0.43 0.23, 0.82 0.75 0.53, 1.05 0.44 0.24, 0.82




No opinion 1.00 1.00
Acceptable 1.65 1.32, 2.06 1.44 1.02, 2.02
Unacceptable 0.50 0.36, 0.70 0.66 0.41, 1.08




No opinion 1.00 1.00
Acceptable 1.13 0.63, 2.04 1.04 0.64, 1.68
Unacceptable 0.59 0.42, 0.82 0.28 0.20, 0.39
Missing 0.58 0.23, 1.46 0.05 0.01, 0.38
*Models additionally adjusted for age, race/ethnicity, sex, marital status, place of birth, education, income, employment, years lived in the
neighborhood, and survey language.
yModerate drinking analysis: n ¼ 3,541.
zBinge drinking analysis: n ¼ 2,854.

































FIGURE 1. Odds ratios for the association between neighborhood
drunkenness norms and binge drinking by gender (pinteraction¼ 0.006),
New York Social Environment Study (n ¼ 3,979), 2005.
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are more socially stigmatized for women than for men (46),
so it may be that, where there are norms against heavy
drinking generally, those norms are felt more strongly by
women or expressed more strongly towards women.
There are several limitations to this study. The coopera-
tion percentage was 54 percent, which is consistent with
recent telephone-based research (47). However, this raises
the question of whether the study sample is representative.
Participants were informed that they would be participating
in a ‘‘survey about the neighborhoods where New Yorkers
live and what people think about their neighborhoods,’’
and thus they were not likely to refuse on the basis of their
use or nonuse of alcohol. The findings were robust to addi-
tional weighting to adjust the respondents to the age, race/
ethnicity, and gender distribution within each neighborhood
as determined from the 2000 US Census data, suggesting
that nonresponse did not distort the study findings. However,
the participants may still differ from those in the City overall
in ways that we were unable to capture. Self-report is stan-
dard practice in alcohol research, and telephone interviews
are thought to elicit more accurate reports than in-person
interviews (48). However, there may be differences between
actual and reported alcohol use. The neighborhood drinking
and drunkenness norm variables were based on questions
originally designed to assess individual norms. These ques-
tions clearly assess injunctive norms, defined as approval or
disapproval of drinking behaviors (18), but they represent
only one of many ways these norms could have been as-
sessed. A recent review of perceived injunctive norms noted
the lack of consistency in how they are measured (18);
validation of items to assess group-level drinking norm
measures will be important for future work. Norms in
a neighborhood are naturally only one of many factors that
shape drinking behaviors. Structural aspects of neighbor-
hoods and legal restrictions on alcohol certainly have re-
ciprocal relations with neighborhood norms; for example,
changing availability of alcohol may alter norms and, con-
versely, changes in norms may affect availability of alcohol.
Teasing apart these complex interrelations would be a fruit-
ful topic for future longitudinal work. Recent discussions of
analyses that examine community characteristics and indi-
vidual outcomes have raised the problem of contagion
(27, 49). This problem arises when the prevalence of the
outcome (in this case, drinking or binge drinking) affects
the probability of the outcome for any individual (i.e., prev-
alence affects incidence). This dependence of the outcomes
between individuals means that parameter estimates from a
traditional analysis do not accurately reflect how much of
a change in outcome would be expected from a change in
exposure (50). A complementary analytical approach that
merits consideration for future analyses of neighborhood char-
acteristics and health would be one that can account for these
dynamic processes, such as the systems modeling approaches
that have been used to model infectious diseases (50, 51).
Among several strengths, this study includes a large
population-based sample. We assessed the extent of social
stratification by use of propensities and found that there was
virtually no social stratification in this analysis. We also
accounted for social selection by adjusting for history of
drinking prior to each person’s residence in his/her current
neighborhood. Social selection has been considered one of
the major barriers to determining whether the environment
has an influence on people, or whether people who have
worse health ‘‘drift’’ or select into worse types of environ-
ments (27, 52). Because we adjusted for history of drinking,
social selection is not a likely explanation for these findings.
Overall, we found that two distinct aspects of norms
around drinking in communities were associated with the
corresponding drinking behaviors. In particular, neighbor-
hood norms around drunkenness were strongly associated
with binge drinking independent of friend, family, and in-
dividual norms. This analysis and other analyses that con-
sider aspects of the social and structural environments that
may affect harmful drinking behaviors in particular may
provide insight for intervention strategies. If future analyses
of neighborhood drinking and drunkenness norms in other
settings support the results of this study, norm-changing
campaigns may be an important addition to community in-
terventions that target the problematic aspects of alcohol
consumption (25, 53, 54).
ACKNOWLEDGMENTS
Funding for this work was provided in part by the
National Institute on Drug Abuse (R01 DA 017642, R01
DA 022720).
Conflict of interest: none declared.
REFERENCES
1. Mokdad AH, Marks J, Stroup D, et al. Actual causes of death
in the United States, 2000. JAMA 2004;291:1238–45.
2. Naimi TS, Brewer RD, Mokdad AH, et al. Binge drinking
among US adults. JAMA 2003;289:70–5.
3. Mokdad AH, Brewer RD, Warner L. Binge drinking is
a problem that cannot be ignored. Prev Med 2007;44:
303–4.
4. US Department of Health and Human Services. Healthy Peo-
ple 2010: understanding and improving health. Washington,
DC: US Government Printing Office, 2000.
5. Karlamangla A, Zhou K, Reuben D, et al. Longitudinal tra-
jectories of heavy drinking in adults in the United States of
America. Addiction 2006;101:91–9.
6. Caetano R, Clark CL. Trends in alcohol-related problems
among whites, blacks, and Hispanics: 1984–1995. Alcohol
Clin Exp Res 1998;22:534–8.
7. Gmel G, Rehm J, Room R. Contrasting individual level and
aggregate level studies in alcohol research? Combining them is
the answer! Addict Res Theory 2004;12:1–10.
8. Rose G. Sick individuals and sick populations. Int J Epidemiol
2001;30:427–32.
9. Scribner RA, Cohen DA, Fisher W. Evidence of a structural
effect for alcohol outlet density: a multilevel analysis. Alcohol
Clin Exp Res 2000;24:188–95.
10. Pollack CE, Cubbin C, Ahn D, et al. Neighbourhood
deprivation and alcohol consumption: does the availability
of alcohol play a role? Int J Epidemiol 2005;34:772–80.
‘‘Culture of Drinking’’ and Problems with Alcohol Use 1047
Am J Epidemiol 2008;167:1041–1049
11. Ennett ST, Flewelling RL, Lindrooth RC, et al. School and
neighborhood characteristics associated with school rates of
alcohol, cigarette, and marijuana use. J Health Soc Behav
1997;38:55–71.
12. Gruenewald PJ, Ponicki WR, Holder HD. The relationship
of outlet densities to alcohol consumption: a time series
cross-sectional analysis. Alcohol Clin Exp Res 1993;17:
38–47.
13. Freisthler B, Gruenewald PJ, Treno AJ, et al. Evaluating al-
cohol access and the alcohol environment in neighborhood
areas. Alcohol Clin Exp Res 2003;27:477–84.
14. Gruenewald PJ, Remer L, Lipton R. Evaluating the alcohol
environment: community geography and alcohol problems.
Alcohol Res Health 2002;26:42–8.
15. Hackbarth DP, Silvestri B, Cosper W. Tobacco and alcohol
billboards in 50 Chicago neighborhoods: market segmentation
to sell dangerous products to the poor. J Public Health Policy
1995;16:213–30.
16. Alaniz ML. Alcohol availability and targeted advertising in
racial/ethnic minority communities. Alcohol Health Res
World 1998;22:286–9.
17. Barrientos-Gutierrez T, Gimeno D, Mangione TW, et al.
Drinking social norms and drinking behaviours: a multilevel
analysis of 137 workgroups in 16 worksites. Occup Environ
Med 2007;64:602–8.
18. Borsari B, Carey KB. Peer influences on college drinking:
a review of the research. J Subst Abuse 2001;13:391–424.
19. Skog OJ. The collectivity of drinking cultures: a theory of
the distribution of alcohol consumption. Br J Addict 1985;
80:83–99.
20. Lemmens PH. Regularity in the distribution of alcohol con-
sumption. J R Stat Soc Ser A Stat Soc 1993;156:231–5.
21. Room R, Makela K. Typologies of the cultural position of
drinking. J Stud Alcohol 2000;61:475–83.
22. Greenfield TK, Room R. Situational norms for drinking and
drunkenness: trends in the US adult population, 1979–1990.
Addiction 1997;92:33–47.
23. Clapp JD, McDonnell A. The relationship of perceptions of
alcohol promotion and peer drinking norms to alcohol prob-
lems reported by college students. J Coll Stud Dev 2000;
41:20–6.
24. Perkins HW. Social norms and the prevention of alcohol
misuse in collegiate contexts. J Stud Alcohol Suppl 2002;(14):
164–72.
25. Holder HD, Gruenewald PJ, Ponicki WR, et al. Effect of
community-based interventions on high-risk drinking and
alcohol-related injuries. JAMA 2000;284:2341–7.
26. US Department of Health and Human Services. National
Institute on Alcohol Abuse and Alcoholism five year strategic
plan FY08-13. Alcohol across the lifespan. Bethesda, MD:
National Institute on Alcohol Abuse and Alcoholism, 2007.
27. Oakes JM. The (mis)estimation of neighborhood effects:
causal inference for a practicable social epidemiology. Soc
Sci Med 2004;58:1929–52.
28. Kessler RC, Ustun TB. The World Mental Health (WMH)
Survey Initiative version of the World Health Organization
(WHO) Composite International Diagnostic Interview (CIDI).
Int J Methods Psychiatr Res 2004;13:93–121.
29. Kessler RC, Abelson J, Demler O, et al. Clinical calibration
of DSM-IV diagnoses in the World Mental Health (WMH)
version of the World Health Organization (WHO) Composite
International Diagnostic Interview (WMHCIDI). Int J
Methods Psychiatr Res 2004;13:122–39.
30. National Institute on Alcohol Abuse and Alcoholism Task
Force on Recommended Alcohol Questions–National Council
on Alcohol Abuse and Alcoholism recommended sets of
alcohol consumption questions—October 15–16, 2003.
Bethesda, MD: National Institute on Alcohol Abuse and
Alcoholism, 2003. (http://www.niaaa.nih.gov/Resources/
ResearchResources/TaskForce.htm).
31. Galea S, Ahern J, Vlahov D, et al. Income distribution and risk
of fatal drug overdose in New York City neighborhoods. Drug
Alcohol Depend 2003;70:139–48.
32. Marzuk PM, Tardiff K, Leon AC, et al. Poverty and fatal
accidental drug overdoses of cocaine and opiates in New York
City: an ecological study. Am J Drug Alcohol Abuse 1997;23:
221–8.
33. Hembree C, Galea S, Ahern J, et al. The urban built environ-
ment and overdose mortality in New York City neighborhoods.
Health Place 2005;11:147–56.
34. Nandi A, Galea S, Ahern J, et al. What explains the association
between neighborhood-level income inequality and the risk
of fatal overdose in New York City? Soc Sci Med 2006;63:
662–74.
35. Galea S, Ahern J, Nandi A, et al. Urban neighborhood poverty
and the incidence of depression in a population-based cohort
study. Ann Epidemiol 2007;17:171–9.
36. Substance Abuse and Mental Health Services Administration.
National Survey on Drug Use & Health. Rockville, MD:
SAMHSA, 2007. (http://www.oas.samhsa.gov/nhsda.htm).
37. Rosenbaum PR, Rubin DB. The central role of the propensity
score in observational studies for causal effects. Biometrika
1983;70:41–55.
38. Diez Roux AV. Estimating neighborhood health effects: the
challenges of causal inference in a complex world. Soc Sci
Med 2004;58:1953–60.
39. Gmel G, Rehm J. The empirical testability of Skog’s theory
of collective drinking behavior. Drug Alcohol Rev 2000;19:
391–9.
40. Hanley JA, Negassa A, Edwardes MD, et al. Statistical
analysis of correlated data using generalized estimating
equations: an orientation. Am J Epidemiol 2003;157:
364–75.
41. Zeger SL, Liang KY, Albert PS. Models for longitudinal data:
a generalized estimating equation approach. Biometrics
1988;44:1049–60.
42. Fitzmaurice GM, Laird NM, Ware JH. Applied longitudinal
analysis. Hoboken, NJ: John Wiley & Sons, Inc, 2004.
43. Robert SA. Socioeconomic position and health: the indepen-
dent contribution of community to socioeconomic context.
Annu Rev Sociol 1999;25:489–516.
44. Lewis MA, Neighbors C. Gender-specific misperceptions of
college student drinking norms. Psychol Addict Behav 2004;
18:334–9.
45. Kypri K, Langley JD. Perceived social norms and their relation
to university student drinking. J Stud Alcohol 2003;64:
829–34.
46. Blume SB. Women and alcohol: issues in social policy. In:
Wilsnack RW, Wilsnack SC, eds. Gender and alcohol: indi-
vidual and social perspectives. Piscataway, NJ: Rutgers Center
of Alcohol Studies, 1997:462–89.
47. Galea S, Tracy M. Participation rates in epidemiologic studies.
Ann Epidemiol 2007;17:643–53.
48. Midanik LT, Greenfield TK, Rogers JD. Reports of alcohol-
related harm: telephone versus face-to-face interviews. J Stud
Alcohol 2001;62:74–8.
49. Blume LE, Durlauf SN. Identifying social interactions: a re-
view. In: Oakes JM, Kaufman JS, eds. Methods in social
epidemiology. San Francisco, CA: John Wiley & Sons, Inc,
2006.
1048 Ahern et al.
Am J Epidemiol 2008;167:1041–1049
50. Koopman J, Longini I. The ecological effect of individual
exposures and nonlinear disease dynamics in populations. Am
J Public Health 1994;84:836–42.
51. Ness RB, Koopman JS, Roberts MS. Causal system modeling
in chronic disease epidemiology: a proposal. Ann Epidemiol
2007;17:564–8.
52. Sampson RJ. Neighborhood-level context and health: lessons
from sociology. In: Kawachi I, Berkman LF, eds. Neighbor-
hoods and health. Oxford, United Kingdom: Oxford Univer-
sity Press, 2003.
53. Room R. The impossible dream?—Routes to reducing alcohol
problems in a temperance culture. J Subst Abuse 1992;4:
91–106.
54. Merzel C, D’Afflitti J. Reconsidering community-based health
promotion: promise, performance, potential. Am J Public
Health 2003;93:557–74.
‘‘Culture of Drinking’’ and Problems with Alcohol Use 1049
Am J Epidemiol 2008;167:1041–1049
